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Chapter 1

Clock Operations

Introduction

The Hewlett-Packard 98035A Real Time Clock is an easy to use interface that adds a wide
variety of functions and capabilities to your HP desktop computer. The /O ROM must be
present for operation of the Real Time Clock.

With the 98035A, data read from an external device can be printed or stored with the date and
time of the reading, and single or multiple interrupts can be generated at accurately timed
intervals. The millisecond resolution of the Real Time Clock makes it useful as a timer of
computer tasks and a precision alarm clock. The Option 100 cable provides four input lines

which can time external events and five output lines to control the device under test.

Programming the Real Time Clock with your deskiop computer involves the use of the
OUTPUT, ENTER, and READBIN statements. This manual explains the proper use of these
statements for some typical tasks. The 98035A Installation and Operation Manual contains a
more detailed explanation of the operating characteristics of the Real Time Clock, as well as

information on its installation.
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What To Do First

Your 98035A Real Time Clock has an internal battery to keep the clock running when the
computer is turned off. This battery is charged automatically when the clock is plugged into the
computer and the computer is turned on. If the clock has been unused for a long time, this

battery may be discharged. When you first turn on your Real Time Clock, follow the procedure
listed below.

[y

Turn off power to the desktop computer.
Plug in the Real Time Clock. (Set the select code to 9%)
Turn on computer power.

Wait two minutes.

ook WD

Set the time {format for Option 001 shown below).

Type in:
“ mo, da, hr, mn, sc*

mo = 2 digit month number
da = 2 digit date
hr = 2 digit hour (24 hr. format)

mn = 2 digit minute

sc = 2 digit second

Example:

Same information ordered for Option 002:

6. If the “‘run light” stays on, press RESET and wait fifteen minutes so that the clock’s

internal battery can begin recharging.
7. Repeat step 5.

8. If the “run light” stays on, carefully check that you have performed this procedure
properly.

9. If the trouble persists, contact the HP Sales and Service Office nearest you.

" factory setting
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Real Time Information
Set Real Time

There are two typical methods for setting the Real Time Clock. The date and time may be sent
as a group of numeric variables or as string data. Numeric variables may be output in the

correct format as follows:

Y Computer
.. Museum

U.S. Format (Option 001)

or

European Format (Option 002)

The image specifier establishes an output of a single ASCII character (“‘S’’) followed by five
two-digit variables with leading zeros and no decimal points. This statement automatically
sends a linefeed delimiter after the data list.

A string expression may be used to set the clock with a simple output statement.

or

Request Real Time

Before any data can be input from the Real Time Clock, an instruction must be sent to the clock
to request the desired data. The request instruction for obtaining the time of day is an upper-

case “R”. Note that lowercase letters in an instruction are ignored by the clock.

or
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After the request is made, the time data may be input. The data can be entered into a string or a
series of variables. The variables or the string are then available for further processing or

display. The following statements show typical methods of reading the real time after an “R”
instruction.

or

Timing Units

The Real Time Clock has four timing units that can be used either as millisecond counters or as
interrupt generators, depending upon the definitions provided by the program. A unit defined
as a counter (for example, U3 = I3) counts millisecond intervals (standard clocks) or the
number of milliseconds that an external event is true (Option 100 clocks). A unit defined for
interrupt operation (for example, U4 = O4) can interrupt your desktop computer at either a
specified day and time, a specified periodic interval, or a combination of match time, delay and

periodic interval. The following sections describe these functions in more detail.

A timing unit can be in one of two states: active (ON) or halted (OFF). This is true whether the
unit is assigned to an input or an output. In general, a unit must be in the active state to perform
its desired function (interrupting or counting), and must be in the halted state to accept new
parameters. For detailed information about timing units, unit states, and unit assignments, refer

to the 98035A Installation and Operation manual.

The term ““input’’ is used to refer to a unit counting milliseconds, and the term “output’ is used
to refer to a unit generating interrupts. To select unit one for interrupt operation (output) and

unit three for counting operation (input), the following instruction can be sent to the Real Time
Clock:

or

NOTE
A timing unit must be in the halt state before it will accept a

unit definition instruction.
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The exact program sequence used to define a unit depends upon the current state of that unit
and the current activity of the other units. Any halted or unassigned unit can be defined by
simply sending it a definition instruction. An active unit must first be halted before it can be
redefined. Any assigned or unassigned unit can be halted with an ““A” instruction. However,
the “‘A” instruction will halt all the other units and disable interrupts. Any assigned unit can be
halted with a ‘‘Halt Selected Unit” instruction {‘‘H’’) without disturbing any other unit or
operation. However, the ‘“‘H” instruction cannot be executed on an unassigned unit without
generating an error. By considering the state of the clock when a unit definition is needed, you
can determine if a halt instruction is required, and if so, which type of halt should be used.

Different approaches will be represented in the forthcoming example programs.

NOTE
When the Real Time Clock is initialized by a power-on, a
system reset, or a “‘B’’ instruction, unit 1 is automatically
assigned to output port 1, and unit 2 is automatically as-
signed to input port 1. These ports cannot be assigned to
another unit unless they are first undefined. (see ‘‘Program
Debugging Hints’’, Problem #1).

Unit State Control

Individual units can be started and stopped when desired. The instructions to accomplish this
require a particular timing unit to be selected, as shown in the following examples.

Activate Selected Unit

or

Halt Selected Unit

or
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In those cases where it is desirable to operate all units simultaneously, two instructions for
synchronous start and stop of the timing units are given. The “A” and “F” instructions affect all

timing units regardless of the current state of the unit or its operating mode.

Activate All Units

or

Halt All Units

or

Interrupt Instructions

The 98035A has three types of interrupt instructions, allowing a flexible interrupt sequence to
be established. The Match instruction is like an alarm clock, providing a single interrupt at a
preset time. The Period instruction generates a continuing stream of interrupts at regular
intervals. A Delay instruction is also available for simple time delay generation. These three
instructions can be used individually or in various combinations which allow you to tailor the
interrupt output of the clock to suit your specific application. For added control flexibility,
Option 100 clocks provide an external pulse output coincident with any interrupts so that
external devices can also be signaled by the clock.

NOTE
Your desktop computer can operate on an interrupt basis
only if an interrupt service routine is established, a control
mask is defined, the Real Time Clock is enabled for inter-
rupts, and the desired clock unit is defined as an output and

activated.
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Match

The Real Time Clock can generate an interrupt when the real time value equals the match
value. The day, hour, minute, and second of a match interrupt can be specified by the match

instruction. The match instruction can be sent to the Real Time Clock by the following state-

ments:

The match value must be an even number of digits. If fewer than the maximum number of digits

are to be sent, the Real Time Clock builds the match from the right — for example:

This will give a match interrupt at 10:05 a.m.

Delay

A match interrupt can be delayed by sending a delay instruction to the Real Time Clock. If a
delay instruction is used without a match, the delay time is measured from the time the unit is

activated. Delays from a millisecond to more than a day can be generated using this instruction.

The delay instruction can be sent by an OUTPUT statement specifying the number of mil-

liseconds of delay, such as:

or

If a delay instruction is sent to a timing unit defined to match, then the timing unit delays the
match interrupt for the number of milliseconds specified by the delay instruction. For example,
the following program sequence will delay a match interrupt for fifteen minutes if a flag has
been set.
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Line 260 sets up a match on unit four. This line assumes that unit four is unassigned, so

the definition is sent without a halt.

Line 270 checks a flag. If it is set, unit four is additionally programmed for a fifteen minute
delay (900000 milliseconds).

Line 280 activates the unit.

Period

A periodic mode can be established in the Real Time Clock to provide interrupts on a continu-

ing periodic basis. This mode is programmed into a unit as follows:

The next example shows a sixty second periodic interrupt providing an accurate timing interval
for a measurement or test, such as with a system voltmeter. This interrupt also increments a

counter which is used to provide a specific number of /O operations.

M ORETUEH
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Line 140 establishes a periodic mode on unit two. This line assumes that unit two had
been previously assigned as an input, but its current state is unknown. Therefore, it is
first halted using a ““U2H” instruction. Next it is redefined as an output unit, given a
period of 60000 milliseconds, and activated.

The advantage of this approach is that the main program is not “‘tied up” waiting for and
counting each measurement or reading. The interrupt routine controls the data gathering while

the main program simply monitors the variable ““Counter’ as it goes about its other business.

NOTE
Depending upon the amount of processing being done in the
main program and the interrupt routine, your desktop
computer may not be able to process periodic interrupts
from the Real Time Clock occurring more closely together
than eighty milliseconds. A Real Time Clock interrupt might
also be missed if three or four units are defined as outputs

and they generate interrupts too close to one another.

Counting Milliseconds

Defining a unit to the counting mode is an alternative to the interrupt mode previously dis-
cussed. When in the counting mode, a unit can time events with millisecond accuracy and a

range from milliseconds to months. The action of counting units is controlled by the program
and, for Option 100, the external input lines.

NOTE
A unit will only function as a timer if its input line is “true’’,
and it is defined as an input and activated. The input lines on
standard clocks are always “‘true’”. The input lines on Option
100 clocks need to be grounded or “‘low” to make them

“true’’.
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Request Value

The request instruction for obtaining the current millisecond value of a counting unit is an
uppercase “‘V’’,

or

After the request is made, the time data may be input. The following example displays the
current value in seconds of timing unit three.

Unit Clear

To clear a particular counting unit to zero, a unit clear may be output to the Real Time Clock,
such as:

or

Status and Control Instructions

The Real Time Clock returns several status words indicating existing error conditions, which
timing unit(s) interrupted, or any presently unserviced interrupt(s). The status and control bit

descriptions are listed in the Appendix.

Error Code

To read the Real Time Clock error code, a request/input sequence is executed, as shown

below:

The value of the variable & i v = can be analyzed using the “‘bit”’ function. A typical
analysis is shown in the ‘‘Utility Programs” chapter. An explanation of the error codes is
included in the Appendix.
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Trigger Code

Although the computer automatically recognizes the select code of an interrupt request, it will
not automatically identify which timing unit inside the Real Time Clock generated that inter-
rupt. When more than one timing unit is operated in the interrupt mode, it is desirable to
determine the exact source of an interrupt so that the correct response can be made. This is

done by requesting the trigger code.

The sequence of operations to obtain the trigger code is similar to the error code sequence.

When speed is an important consideration, the comment form of clock instruction should be
avoided. Output speed can be increased significantly by using only the single letter instruction
and a formatted output. Although the Real Time Clock requires a delimiter for time data, it does
not need any delimiter after the simple alphabetic instructions. The statement below sends one
ASCII “T” with no blanks, no carriage return, and no linefeed. Therefore, this format produces

the fastest transfer from your desktop computer to the Real Time Clock.

Note that the trigger code corresponds to an output port number, not a unit number. If bit O of
the trigger code is set, then the unit assigned to output port 1 generated the interrupt. This may
or may not be unit 1, depending upon the assignments you have made in your program. The

trigger codes and corresponding output ports are listed in the Appendix.

Unserviced Interrupt Code

After an interrupt request is serviced, the Real Time Clock is automatically disabled for further
interrupts. The interrupt service routine must re-enable the interface before any other inter-
rupts can be processed. If a timing unit attempts to generate an interrupt before the interface is
reenabled, the event is logged as an ‘‘unserviced interrupt’. (Refer to the 98035A Installation

and Operation Manual for further information about unserviced interrupts.)

The unserviced interrupt code is requested with a “W™. It is interpreted the same as the trigger
code discussed in the preceding section. The bits show which output port(s) requested the
unserviced interrupt. One sequence for obtaining the unserviced interrupt code is shown be-

low.

11
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Bypass Self Test

The “B” instruction causes the Real Time Clock to initialize to a power-on state without

executing the self-tests. It can be sent as follows:

or

After receiving the ‘B’ instruction all units are placed in the halt mode, all registers are cleared,
unit 1 is defined to output port 1, unit 2 is defined to input port 1, and the clock is disabled for

interrupts.

Interface Status

The Real Time Clock, like the 98032A, has nine interface status bits which can be monitored
using the interface status statement. The following example checks the status code for an error
indication.

A summary of the status bits is listed in Appendix B. For more detailed information concerning

the interface status word, refer to the 98035A Installation and Operation Manual.
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Option 100 Cable Operations

Introduction

Option 100 for the Real Time Clock provides four input lines and four output lines, plus a
SYNC output. These lines allow the clock to time and control external events. Information
about the electrical characteristics of these lines is available in the 98035A Installation and
Operation Manual. You should be familiar with these electrical characteristics before attempt-

ing to connect any device to the Real Time Clock.

Read External Input Lines

The Real Time Clock returns the current state of the external input lines in response to the “N”

instruction. The external lines can be read as follows:

Each of the first four bits of the resulting variable corresponds to one of the input lines. A bit is
set when the input line is “‘true”’ (low) at the time of the reading. If the “N”’ instruction is
preceded by an “‘L” definition, output lines will be pulsed at the time of the input reading (see

next section). The SYNC line is always pulsed by an “N”’ instruction.

Pulse External Output Lines

There are two conditions that will cause a 4 ms pulse on an output line of the Option 100 cable.
One condition is when the timing unit assigned to that output port generates an interrupt. The
other condition is when that output line has been enabled by an “L” instruction, and the clock

receives an ‘“‘N” instruction. This section refers to the second case.
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The output lines are enabled by the lower four bits of a ‘““‘mask’ which is sent in the “L”

instruction sequence. The following example shows a descriptive way of enabling output lines
#3 and #4.

In this example, the bits to be enabled correspond to the power of two used in building the
variable |

. All following “N” instructions pulse the lines previously defined by the “‘L”
instruction. Since only four output lines are available on the real time interface, only values

corresponding to bits 0-3 are used by the clock. The correspondence is shown below:

Bit Output Decimal
Position | Line Number | Bit Value Value
Bit 0 Output 1 send 2A0 1
Bit 1 Output 2 send 2A1 2
Bit 2 Output 3 send 242 4
Bit 3 Output 4 send 273 8

The following sequence shows another method of specifying which output lines are to be
pulsed by calculating the value before sending out the line specification byte. The example

enables and pulses all four output lines.
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Introduction

The following programs are provided to help you program your desktop computer for the Real
Time Clock. They are written as subroutines that can be appended to your main programs.
These subroutines are only suggestions of possible utilities. They can be easily altered and

optimized to suit your particular application.

Set Real Time Subroutine

This subroutine requests a two-digit value for each variable to be set; the current month, date,
hour, minute and second. The input data is then assembled into the proper format for the Real
Time Clock, then output.

il

LIMFUT

L IHPUT

SGUTFUT ;

CUTFUT 15; " Time setting indtiated at %3Ti

QUTFUHT 15 "O0 HOT RES GRC-REEMOYVE POWER-FOR 98 SECONDSY
FETLRH

End: DISF

FETLEH
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Display Real Time Subroutine

The time can be read into a single string and displayed. This is an extremely simple operation,
but the display is just a group of two-digit numbers separated by colons. The appearance of the
data can be greatly improved by using some of the available processing power of your desktop

computer. The following subroutine uses one of many methods of time display.

Lines 300 through 340 are used to build an array of month names. Since this does not need to
be done more than once, it is not necessary for these lines to be processed in every pass
through the subroutine. A good alternative is to move lines 280 through 340 to the beginning of
your main program. If the DATA statement is read only once during program initialization, the
RESTORE statement is not necessary.

Lines 380 through 410 convert the 24-hour format of the clock into a 12-hour, “AM/PM”

format. This is optional, of course. A typical display is shown below.

Bi
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Set Interrupt Subroutine

This program is a conversational subroutine that asks for data about a desired real time inter-
rupt and outputs the appropriate instruction to establish that interrupt. This routine allows for
Match, Delay, or Periodic interrupts, but does not form any combinations. There is a check for
periodic intervals less than 100 milliseconds. The processing time for servicing Real Time Clock
interrupts closer together than 100 ms limits available program execution time. Periodic inter-
rupts more rapid than this should not be specified except for special applications. Note that an
interrupt service routine must be established to suit your need. This example has a ‘‘dummy”’
interrupt service routine at line 480 which can be modified as desired.
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Error Decoding Subroutine

This subroutine checks the eight bits of the error code returned by the Real Time Clock and

prints the appropriate error message. The bits of the variable - correspond to the error
conditions listed under the Error Code description in the Appendix. This routine can be ap-
pended to your program and called after sending instructions to the Real Time Clock. It
provides an easy means of checking instruction sequence errors, hardware failures, or data

errors.

DISABLE

OUTFUT =

2 that error oods

HOT B

RETURH

Program Timing

One popular use of the Real Time Clock is the timing of benchmark subroutines and program
segments. One way to do this is to define and enable a counter during program initialization. A

typical line to accomplish this is shown below:

(The initial halt instruction is optional. It is included to ensure that unit 1 is in the proper mode

to receive new commands or redefinition.)
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Timing a subroutine now involves only clearing the counter, calling the subroutine, then read-

ing the counter, as shown below.

The variable
“Benchmark’. Note that for critical timing requirements, the comment form of Real Time
Clock instructions would not be used, due to the variablility in handshake timing from one

reading to the next. For example, the previous program code would be changed to:

Interrupt Service Routine

The handling of multiple interrupts is one of the most critical programming tasks to undertake
when using interrupt operation with the Real Time Clock. It is possible to miss interrupts under
certain conditions such as three timing units interrupting the calculator in succession at one
millisecond intervals. Your desktop computer cannot service the interrupts fast enough to
prevent the loss of an interrupt if successive interrupts occur as close together as one mil-
lisecond. The following routine is set up to handle two interrupts occurring closely together (1
millisecond), but it could miss an interrupt if more than two interrupts occurred at an interval

closer than 30 milliseconds.

The speed with which multiple interrupts can be serviced depends upon many variables. These
include the type of desktop computer, the amount of processing done on the lines in the main
program, the amount of processing done in the interrupt service routine, and the time spent in
1/ 0O operations. Because of this, it is difficult to make general statements about the maximum
speed with which interrupts can be. serviced. For optimum performance, keep the main
program lines short, the interrupt processing simple, and use formatting that keeps 1./ O time to
a minimum. If you are concerned about the time required for a specific operation, use the Real

Time Clock to measure the activity and pick the fastest alternative.

19
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Appendix A

Instruction Set of the 98035A Real Time Clock

The following list is a summary of the 98035A instructions and an example of the BASIC

implementation for each instruction.
“#” represents a specific unit or port number (1-4).

Instruction Description, Example

“A” Halt All Units

“B” Fast Initialize

“Cc” Clear Selected Counter

“D” Delay Specification*

“E” Error Code Request

“F Activate All Units

“G” Activate Selected Unit

“H” Halt Selected Unit

“r Define Selected Unit to Selected Input Port
i S Vligs gt

“J” Not applicable

“K” Not Applicable

“L” Enable Selected External Output Lines

* These instructions require a delimiter after specifying the value and before chaining another instruction. Refer to the note on
the following page for clarification.

21
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M7 Real Time Match Specification*

“N” Read External Input Lines

“Q” Define Selected Unit to Selected Output Port
“pr Set Periodic Interval*
“Q” Enable Clock Chip Test Point

“R” Read Real Time

“S” Set Real Time*

“T” Trigger Code Request

“u” Unit Selection Specification
(see “C’,,“D’,"‘G,’"‘H”"‘I”"‘M7,"‘O”"‘P”"‘V’,)

AN Counter Value Request

“W” Missed Interrupt Code Request
“X” Deactivate Clock Chip Test Point
Yy Not Applicable

“Z No Operation

* These instructions require a delimiter after specifying the value and before chaining another instruction. Refer to the note on
the following page for clarification.
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NOTE
If you are not chaining instructions, and are using the
OUTPUT statement to send instructions, the slash delimiter
is not necessary. The OUTPUT statement has an inherent
linefeed delimiter that is automatically output at the end of a

line.

Example:

P-Comguter
: FMuseum

No extra delimiter

Delimiter
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Status and Control Codes

These code explanations are for quick reference. For a more detailed explanation of these

codes, please refer to the 98035A Installation and Operation Manual.

Error Codes

Bit 0-3 — Software Errors

Bit 0 — Missed interrupt

Bit1 — Improper instruction sequence or data out of range

Bit 2 — Instruction is not consistent with current assignments. (For

example, sending a Match instruction to a unit defined as a

counter.)
Bit 3 — Instruction is not allowed for execution with active units
Bits 4-7 — Hardware Errors
Bit4 — Real time lost
Bit 5 — Clock hardware malfunctioning
Bit 6 — Clock memory error
Bit 7 — Clock memory error
Trigger Codes
Bits Set Source
Bit 0 — Output #1 Interrupt
Bit1 — Output #2 Interrupt
Bit 2 — Qutput #3 Interrupt
Bit 3 — Output #4 Interrupt

Bits 4-7 — Always 0

25
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Missed Interrupt Codes

(Same as Trigger Codes)

Direct I/ O Codes

Input Codes (returned in response to the “N”’ instruction)

Bits Set Source

Bit 0 — Input Line 1

Bit1 — Input Line 2

Bit 2 — Input Line 3

Bit 3 — Input Line 4

Bits 4-7 — Always 0 (only four input lines are available)

Output Codes (Output lines are pulsed after a combination of “L”” and ‘N instructions)

Bits Set Destination

Bit 0 — Output Line 1

Bit1 — Output Line 2

Bit 2 — Output Line 3

Bit 3 — Output Line 4

Bits 4-7 — Ignored(only four output lines are available)

Interface Status Codes

Bit 0 — Error Flag

Bit 1 — Interrupt Enable Flag
Bits 2-4 — Always 0

Bit 5 — Always 1

Bit 6 — Always 0

Bit 7 — Interrupt Status

Bit 8 — Peripheral OK(should be 1)
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Program Debugging Hints

This section presents some of the common errors and oversights experienced in the use of the
Real Time Clock. If you are having a problem, the following paragraphs may be helpful. Also
refer to your I/ O ROM Programming manual to check on the proper usage of the 1/ 0O state-
ments.

Problem: The clock does not accept a unit assignment to input port 1 or output port 1.
Solution: Units can be assigned and reassigned to any port, provided that the desired port is

not already in use. Input port 1 and output port 1 are automatically assigned during initializa-
tion. Therefore, these ports are not free when the clock is in the default state. A port can be

freed by unassigning the unit which is using it. To free input port 1, send . To free output

port 1, send L!

Problem: The clock does not accept changes in time specifications during program editing.

Solution: As an example, assume that you have the following statement in a program:

This is a valid instruction and will run properly the first time. Now you stop the program, and
edit the statement to:

When you press again, the clock will not accept the new instruction. Pressing halts
program execution, but it has no effect on Real Time Clock timing units. Unit 3 is still in the
active state from the first program run. A unit must be halted before its specifications can be
changed. One way of doing this is to add an ‘A’ instruction, such as:

Read the next paragraph for a hint on using ““A” with interrupts.

27
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Problem: The clock fails to interrupt, even when a unit is properly assigned and activated.

Solution 1: The Halt All Units instruction (“‘A”’) also disables interrupts. The following se-

quence will not produce any interrupts.

A CARD ENABLE must be sent after an “A” instruction if interrupts are desired. The following

example shows a proper initialization routine.

Solution 2: Although many clock instructions do not require a delimiter, time specifications

(data) must be delimited. The following statement is not a valid instruction.

Data can be delimited in either of two ways. One way is to use the computer’s inherent linefeed.

The other way is to use a slash as a delimiter.

Problem: A unitin periodic mode produces one interrupt then stops.

Solution 1: After generating an interrupt, the Real Time Clock is automatically disabled for
further interrupts. The interrupt service routine must reenable the interface if further interrupts

are desired. The following example shows a service routine that does not reenable interrupts

properly.
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CE ol the

Interrupts are reenabled by this return,

but not by this alternate return.

Solution 2: This explanation applies to a unit that is in the ‘‘delay + periodic’’ or ‘‘match +
periodic’’ mode. Although the interface must be reenabled after each interrupt, it is not
necessary to send any kind of reenabling instruction to a timing unit that is in the periodic
mode. The following example shows the incorrect usage of a ‘G’ instruction in an interrupt

service routine.

Sendinga ““G” or an ‘“F” to a unit defined to ‘‘delay + periodic’’ or ““match + periodic’” will
reset that unit to ‘‘delay” or “match’. It will begin its entire instruction, and interrupts will

not resume until the ‘““delay’” or ‘“‘match’’ specifications are again met.

Problem: An interrupt from a unit sometimes interferes with another operation, such as

reading the time or a counter value.

Solution: Data from the Real Time Clock is obtained using a two-instruction se-
quence: one to request and one to input. If this sequence is interrupted after the request, but
before the input, the request can be overridden. For example, the main routine may be in the
process of requesting the real time when the interrupt routine requests the trigger code. The
second request will be honored, and the first one lost. When the program returns from the
interrupt, the clock will provide only a linefeed for the real time input operation. This situa-
tion can be avoided by ‘“framing’’ the request/input sequence with an interrupt disable. This

technique is shown in the following example.
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30 Appendix C

Problem: You are using the SET TIMEOUT feature of the I/ O ROM, and you get ERROR
163 when attempting a clock operation immediately after a time set instruction or a system
reset.

Solution: The clock can take up to 90 seconds to perform a time set. Delays in the 30
second range are typical. Following a system reset, the clock will be busy for about 10
seconds. During these intervals, the clock will not accept any new instructions. You can get a
timeout error if you access the clock when it is busy and your timeout interval is not long
enough. You can avoid this problem by setting an appropriate timeout interval or by re-

fraining from sending the clock instructions immediately after a time set or reset.

Problem (Option 100): A unit defined to an input port does not count when activated.

Solution: Be sure that the appropriate input line is grounded. The default state of an
unconnected input line is ““OFF”’.

Problem (Option 100): A unit is properly assigned to an output port and activated, but the

pulse on the output line is very weak or nonexistent.

Solution: The output lines are connected to open-collector buffers. Check the drive re-
quirements of your receiver circuit and your use of pull-up resistors. High impedance loads
like CMOS and ground referenced loads like RTL must have a pull-up to go high. Even
though an open TTL input will float high, the use of a pull-up greatly reduces noise problems.
Also, the clock output lines will not source any current. Current can be sourced by the pull-up
resistor in some case. However, loads demanding high source current, like power transistors,

should not be driven directly by the output lines of the Real Time Clock.
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Problem: You have written a program for the clock, and you think you are doing the right
thing. However, the clock just isn’t working properly. Because you are somewhat inexperi-

enced with this new device, you are confused about what to do next.

Solution: Read the 98035A Installation and Operation manual. The Real Time Clock is
more complex than its physical size might indicate. It has many subtleties that are not covered
in this Programming Techniques manual. If the clock is really not performing as it should,

contact the HP Sales and Service Office nearest you.
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- Computer
" Museum

Selected High-Precision Metric Conversion Factors

To convert from

To convert from

English Units Metric Units English to Metric, Metric to English,
multiply by: multiply by:
Length 2
mil micrometre (micron) 254 x 10 % 3.937 007 874 x 10 ”
inch millimetre 254 10 % 3.937.007 874 x 10~
foot metre 3.048x 107 1x 3.280'839 895 L
mile {intl.) kilometre 1.609 344 6.213 711922 x 10~
Area
inch? millimetre® 6451 6x 10%x 1,550 003 100 x 103
foot? metre 9.290 304 x 10~ 2% 1.076 391 042 x 10*
mile® kilometre® 2:589.988 110 3.861 021 585x 107!
acre hectare 4.046 873 x 107! 2.471 044
(U.S. survey)
Volume
inches miillimetres® 1.638'706 4 x 10%% 6.102 374409 x 1075
feet metres 2.831:684 659 x 1072 3.531 466672 x 101
ounces centimettes 2957353 x 10 3.381402 x 1072
(U.S; fluid) :
gallon litre £ 3.785'412 2641721 x107!
(U.S. fluid)
Mass
pound {(avdp:) kilogram 4:535923 7 x 107 2.204 622 622
ton (short) ton (metric) 9071847 4 x 107 % 1.102 311 311
Force
ounce {(force) dyne 2.780'138 510 x 10* 3.596.943 090 x 107>
pound (force) newton 4.448 221 615 2.248 089431 x 107!
Pressure
psi pascal 6.894 757 293 x 103 1.450377 377.x107*
inches of Hg millibar 3,386 4% 10! 2.9529x 1072
(at 32°F)
Energy
BTU (IST) Calorie 2.521 644 007 x 107! 3.965 666 831
(kg, thermochem:)
BTU (IST) watt-hour 2.930 710702 x107* 3.412 141 633
BTU-(IST) joule § 1.055 055 853 x 10> 9.478 171 203 %1072
ftslb joule 1.355 817948 7.375621 493 x 107!
Power
BTU(IST) /hr watt 2.930 710 702'x 107! 3.412 141 633
horsepower watt 7.456 998 716 x 10? 1.341 022 090 x 1073
(mechanical)
horsepower watt 7.46 X 10% 3 1.340 482 574x 1073
(electric)
ftslb/s watt 1.355:817 948 7.375 621493 x 107!
Temperature
“Rankine kelvin 1.8% 5.555 555 556 x 107"
°Fahrenheit *Celsius ‘C=(°F-32) /1.8% F=("Cx1.8)+32%
?’g gss;fgs:zﬂzg ned in 1959 Prefix | Symbol | Multiplier Prefix | Symbol | Multiplier
tC i defined in 1964 18 : —1
§ Conversion redefined in 1956 -t = 105 dect d 190
tera T 10'2 i milli m 1073
Note: The preferred metric unitfor 1 giga G 10° i micro n 10°¢
force ;s thfj rf\ewton; for t;‘:re?su\ie, the mega M 106 nano n 107°
pascal; an or energy, e joule. kllO k 103 piCO p 10—12
hecto h 102 femto f 10715
deka da 10! atto a 10718

Sources

American Society for Testing and Materials {ASTM), “Standard for Metric Practice”.
Book of ASTM Standards.

U.S. Department of Commerce, National Bureau of Standards,
System'’. Reprinted from Dimensions/NBS. (October 1977).

Reprinted from Annual

“NBS Guidelines for the Use of the Metric
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HEWLETT w PACKARD

SALES & SERVICE OFFICES

AFRICA, ASIA, AUSTRALIA

ANGOLA

Telectra

Empresa Técnica de
Equipamentos.
Eléctncos. S.AR.L

R Barbosa Rodrigues, 42-4 OT

Caxa Postal, 6487

Luanda

Tel 35515

Came YELECTHA Luanda

AUSTRALIA
Hewlett-Packard Australia
d

31-41 Joseph Street
Blackburn, Vicloria 3130
P 0. Box 36
Doncaster East, Victoria 3109
Tel: 89-6351
Telex: 31-024
Catle: HEWPARD Metbourne
Hewlett-Packard Australia

v

31 Bridge Street
bl

Pymbie

New South Wales, 2073
Tet: 449-6566

Telex. 21561

Cabie HEWPARD Sydney

Hewlett-Packard Australia
Pty Ltd

y.
153 Greenh Road
Parkaide, S A, 5063
Tel' 272-5911
Telex: 82536 ADEL
Cabie: HEWPARD ADELAID

Hewlett-Packard Austral@a
Pty Ltd

141 glulmq Highway
Nadlnnda W.A 6009
Tel: 86-5455

Telex 93859 PERTH
Cable. HEWPARD PERTH

Hewiett-Packard Australia
Pty Lid

121 ‘Vollonqonq Street
Fyshwick. A C.T. 2609

Tet 952733

Telex: 62650 Canberra

Cable: HEWPARD CANBERRA

Hewlett Packard Australia
Pty Ltd

Sth Floor

Teachers Umon Building
495-499 Boundary Street
Spring Hill. 4000 Queensland
Tel: 223-1544

Cabie: HEWPARD Brisbane

GUAM

Medical/Pocket Calculators Qnly
Guam Medical Supply. Inc

Jay Ease Hulldmg Room 210
P.0. Box 894

Tamuni 969(\

Tet: 646-4513

Cable. EARMED Guam

HONG KONG

Schmidt & Co (Hong Keng) Ltd
P 0. Box 297

Connalight Centre

39th Floor

Connaught Road. Central

Hong Kong

Tel H-255281-5

Telex. 74766 SCHMC HX

Cable SCHMIDTCO Hong Xong

INDIA

Blue Star Ltd
Kastun Buildings
JBamshedu Tata Hd

Cable BLUEFROST
Blue Star Ltd
Sahas

41472 Vir Savarkar Marg
Praphadevt
Bombay 400 025
Tel 4578 87
Telex 011-4093
Cable' FROSTBLUE
Blue Star Ltd

Band Box House
Prabhadevi
Bombay 400 025

Telex 011-3751

Cable: BLUESTAR

Blue Star Ltd

7 Hare Street

P 0. Box 506
Caicutta 700 001

Tei: 23-0131

Telex: 021-7655

Cable: BLUESTAR

Blue Star Ltd

7th & 8th Floor
Bhandan House

91 Nenru Place

New Delhi 110024
Tel' 634770 & 635166
Telex: 031-2463

Cable BLUESTAR
Blue Star Lid

Blue Star House
11711A Magarath Road
Blngllore 560 025
Te! 55668

Telex: 043-430

Cable. BLUESTAR

Blue Star Ltd
Meeakshi Mandiran
xxx/1678 Mahalma Gandhi Rd
Cochin &

Tel 32059 32161 32282
Teiex: 0885-514

Cable: BLUESTAR

Blue Star Ltd
1-1-1171

Sarojint Devi Road
Secunderabad 500 003
Tet: 70126, 70127
Cable: BLUEFROST
Telex: 015-459

Blue Star Ltd

2134 Xodambakkam High Road
Madras 600034

Tel 82056

Telex: 041-379

Cable BLUESTAR

INDONESIA

BERCA indonesia P T

P.O Box 496iJkt

JLNeAbdUl Muis 62

Jakarta

Tel 40369, 49886.49255.356038
JKT 42895

Cable: BERCACON
BERCA indonesia Pt
63 JL. Raya Gubeng
Surabaya

Tel 443

ISRAEL

Electromes & Engineering Oiv
of Molorola israei Ltd

17, Kremenetski Street

PO Box 25016

Tel-Aviv

Tel: 38973

Telex: 33569

Cabie' BASTEL Tel-Aviv

JAPAN

Yokogawa-Hewlett-Packard Ltd

Dhashi Bunding

59-1 Yoyogr 1-Chome

Shibuya-ku. Tokyo 151

Tel: 03-370-2281/92

Teiex: 232-2024YHP MARKET
TOK 23-

Cable: YHPMARKET

‘Yokogawa-Hewtett-Packard Ltd

Chuo Bldg.. 4th Floor

4-20. Nishinakajima 5-chome

Yodogawa-ku, Osaka-shi

Osaka 532

Tei' 06-304-6021

Yokogawa-Hewlett-Packard Ltd

Nakamo Building

24 Kami Sasajima-cho

Nakamura-ku, Nagoya . 450

Tel (052) 571-5171

Yokogawa-Hewiett-Packard Ltd

Tanigawa Building

2-24-1 Tsuruya-cho

Kanagawa-ku

Yokohama. 221

Tel: 045-312-1252

Telex: 382-3204 YHP YOK

Yokogawa-Hewlett-Packard Ltd

Mito Mitsu Building

105, Chome-1.San-no-maru

Mito, ibaragi 310

Tel 0292-25-7470

Yokogawa-Hewlett-Packard Ltd

Inoue Building

1348-3, Asahi-cho. 1-chome

Atsugi, Kanagawa 243

Tel: 0462-24-0452

Yokogawa-Hewtett-Packard Ltd

Kumagaya Asahi

Hackijuni Building

4tn Floor

3-4, Tsukuba

Kumngny.‘ Saitama 360

Tel: 0485-24-6563

KENYA

Technical Enaineering
Services(E A )Ltd..

PO Bal 18311

Nairobi

Tel 557726/556762

Cable. PROTON

Medical Only

International Aeradio(E.A }Ltd

P.0. Box 19012

Nairobi Airport

Nairobi

Tel' 336055/56

Teiex: 22201/22301

Cable: INTAERID Nairob

KOREA
Samsung Electronics Co., Lid

CPO
Taepyung-Ro. Chung-Ku
J

|
Tel {23) 6811
Telex: 22575
Cabie: ELEKSTAR Seoul

MALAYS(A

Teknik Mutu Sdn. Bhd
2 Lorong 13/6A
Section 13

Petaling Jaya.Selengor
Tel: 54994/54916
Telex: MA 37605
Protel Er\qmeennq

P.O. B

Lat 259 Salok Road
Kuching, Sarawsk

Tel 2400
Cable: PROTEL ENG

MOZAMBIQUE

AN Gontalves, Lia

162. 1 Apt. 14 Av_ D. Luis
Cama Posta) 107
Lourenco Marques

Ter: 27091, 27114

Telex: 8-203 NEGON Mo
Cable: NEGDN

NEW ZEALAND
Hewlett-Packard (N.Z.) Ltd
P.0. Box 9443

Courtenay Piace
Wellington

Tel: 877-199

Cable: HEWPACK Wellington
Hewlett-Packard {N.2.) L10,
Pakuranga Professional Centre
267 Pakuranga Highway
Box 51092

Pakuranga

Tel: 569-651

Cable: HEWPACK. Auckland

20th Uor\qbag\g Bidg. 250, 2-KA
277,

Analytical/Medical Oniy
Medical Supplies N.2. Ltd
Scientific Division

79 Carlton Gore Rd.. Newmarket

P.0. Box 1234
Auckiand

Tel- 75-289
Cable:DENTAL Auckiand
Analyticai/Medical Dniy
Medical Supplies N.Z. Ltd
P.O Box

147-161 Tory St
Wellington

Tel: 850-799

Telex 3858

Cable: OENTAL. Wellington
Analytical/Medical Only
Medical Supplies N.2 Lid
P.0 Box 309

239 Stanmore Road
Christchurch

Tel: 892-019

Cable: DENTAL. Chnistchurch
Analytical/Medical Only
Medical Supplies N.Z Lid
303 Great King Street
P.0 Box

Ounedin

Tel: 88-817
Cable DENTAL. Ounedin

NIGERIA
The Electronics
lnslrumenlauons Ltd
N6B;770 Dyo Roa
Oluseun Huuse
B. 5402
fbadan
Tel: 61577
Telex: 31231 TEIL Nigeria
Cable' THETEIL Ibadan
The Electronics instrumenta-
tions Ltd
144 Agege Motor Road, Mushin
P.0. Box 6645

Lagos
Cable: THETEIL Lagos

PAKISTAN

Mushko & Company, Lid
Dosman Chambers
Abdullah Haroon Road
Karachi-3

Tei: 511027, 512927
Telex: 2894

Cable: COOPERATOR Karachi
Mushko & Company. Lid
38B. Satellite Town
Rawalpindi

Tel: 41924

Cable: FEMUS Rawalpind}

PHILIPPINES

The Ontine Advanced
Systems Corporation

Rico House

Amorsolo cor. Herrera Str

Legaspi Vlllaqe Makati

Metro Manila

Tel' 85-35-81, 85-34-91

Telex: 3274 ONLINE

RHODESIA

Field Technical Sales
45 Kelvin Road North
P 0. Box 3458
Salisbury

Tel 705231 (5 lines)
Telex: RH 4

SlNGAPORE
Hewlett-Packard Singapore
Pte ) Ltd

1150 Oepot Road

Alexandra P.0. Box 58
Singapore 4

Tel 78—2355

Telex: HPSG RS 21486
Cable: HEWPACK, Singapore

SOUTH AFRICA
Hewiett-Packard South Africa

{Pty.), Ltd
Private Bag Wendywood
Sandton, Transvaal 2144
Hewlett-Packard Centre
Daphne Street, Wendywood.
Sandton. Transvaal 2144
Tel: 802-10408
Telex: 8-47

82
Cable: HEWPACK JOHANNESBURG

Service Department

Hewlett-Packard South Atrica
(Pty). Ltd

P Q0. Box 39325

Gramiey. Sandton, 2018

431 Wynberg Exiension 3,

Sandton. 2007

Tei: 636-8188/9

Telex: 8-2391

Hewiett-Packard South Africa

(Pty.). Lt
POP'EOI 120

Howard Place, Cape Province, 7450

Pine Park Centre, Forest Drive.
Pinelanda, Cape Province, 7405
Tel: 53-7955 thy 9

Telex: 57-0006

Service Department

Hew)ett-| Packam South Africa

Pty ), L
P.0. Box 37099
Qverport. Ourban 4067
Braha House
841 \dge Roaﬂ
Durban,
Te) 88- 7478
Teiex: 6-7954

TAIWAN

Hewlett-Packard Far East Ltd..
Taiwan Branch

39 Chung Hsiao West Road
Sec I 7th Flooc

Taip:

Tel 38\9‘60

Cable: HEWPACK TAIPEI
Hewlett-Packard Far East Ltd
Taiwan Branch

68-2, Chung Cheng 3rd. Road
Kaohsiun %

Tei: (07) 242318-Kaahsiung
Analytical Only

San Kwang Insnuments Co.. Ltd..
No 20 ‘Yung Sut Road

Te\ 3715]71 4 {5 lines)
Teiex: 22894 SANKWANG
Cable: SANKWANG TAIPE!

TANZANIA

Medical Only
international Aeradio (E.A.), Ltd
P.0. Box 861

Dar es Salsam

Tel: 21251 Ext. 265
Telex: 41030
THAILAND

UNIMESA Co.. Lt
Elcom Research Building
2538 Sukumwt Ave.

Ban,
Tel 3932387. 3930338
Cable: UNIMESA Bangkok

UGANDA

Medical Oniy

lntemauonal Aeradlo(f A). Ud.,
P.0. B

Knmplln

Tel: 54388

Cable: INTAERID Kampaia
ZAMBIA

R.J. Tilbury éZamb\a) Ud
P.0. Box 2792

Lusaka

Tel: 73793
Cable: ARJAYTEE. Lusaka

OTHER AREAS NOT LISTED, CONTACT:

Hewlett-Packard Intercontinental
3200 Hilview Ave

Cable: HEWPACK Palo Afto

CANADA

ALBERTA
Hewlett-Packard {Canada) L1d
11620A - 168th Street
EdmontonT5M 379
Tel: {403) 452-3670
TWX: 610-831-2431
Hewlett | Packard %Canaﬂa} Ld
321 ot ZSH 2H8
aly
Tel ?4‘(;!} 253-2713
Twx 610-821-6141

BRITISH COLUMBIA
Hewlett-Packard {Canada) Ltd
837 E. Cordova Street
Vancouver V6A 3R2

Tel: (604) 254-0531

TWX: 610-922-5059

MANITOBA
Hewilett-Packard (Canada) Ltd
513 Contury St

St James
Winni, A3H OL8
Tel: (204) 786-7581

TWX: 610-671-3531

NOVA 5COTIA
‘Hewlett-Packard {Ganada) Lid
800 Windmill Road
Dartmouth B3B 1L1

Tel: (902) 469-7820

TWX: 610-27)-4482 HFX

ONTARIO

Hewlett-Packard (Canada) Ltd
1020 Morrison Or

Ottawa K2H 8K7

Tel: {613) 820-5483

TWX: 610-563-1636
Hewlett-Packard (Canada) Ltd
6877 Goreway Drive
Mississauga L4V 1M8

Tel {416} 678-9430

TWX: 610-492-4246

QUEBEC

Hewleft-Packard (Canada) Ltd
275 Hymus Bivd

Pointe Claire H3R 1G7

Tel: (514) 697-4232

TWX: 610-422-3022

TLX: 05-821521 HPCL

FOR CANADIAN AREAS NOT LISTED:

Contact Hewien-Packard (Canada)
Ltd. in Mississauga

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hewlett-Packard Argentina
SA

Av_Leandro N Alem 822 - 12
1001Buenas Aires

Tel. 31-6063.4.5.6 and 7
Telex: 122443 AR CIGY

Cable: HEWPACK ARG

BOLIVIA
Gasa Kavin S A
Galie Potosi” 1130
Box 500
La Paz
Tel 41530,53221t
Telex: CWC BX 5298.177 3560082
Cable XAVL)

BRAZIL

Hewlen Packavd do Brasil
te L

Avenlda R|o Negro. 980
Alphaville

064008arueri SP

Tel 429-3222

Hewlett-Packard do Brasit
leC lida

Rua Padre Chagas. 32
90000-Pérto Alegre-RS
Tel {0512) 22- 2990 22 5621
Cable: HEWPACK Potto Alegre
Hewlett-Packard do Brasi!
LEC (tda
Rua Siqueira Campos. 53
Copacabana
20000-Rio de Janeiro
Tel: 257-80-94-D0D {021)
Telex: 391-212-1905 HEWP BR
Cable. HEWPACK

Rio de Janeiro

CHILE

Calcagn y Metcaite Lida
Alameda 580-Df. 807
Casilia 2118

Santiago. 1

Tel 398613

Telex. 3520001 CALMET
Cable: CALMET Santiago

COLOMBIA

Instrunentacidn

Henrik A. Langebaek & Kier S.A
Carrera 7 No. 48-75

Apartado Aéreo 6287

Cable AAH!S Bogotd
Telex' 044-400

COSTA RICA

Cientifica Costarricense S.A
Avenida 2. Calle 5

San Pedro de Montes de Oca
Apartado 10159

San Jose

Tel' 24-38-20. 24-08-19
Telex 2367 GALGUR CR
Cable: GALGUR

ECUADOR

Calculators Only
Computadoras y Equipos
Electrdnicos

P.D. Box 6423 CCI

Eloy Allaro #1824.3 Piso

uit
Tel 453482
Telex: 02-2113 Sagita Ed
Cable: Sagita-Outa

EL SALVADOR

MEXICO
He:len Packard Mexicana
Cv

Av. Periférico Sur No. 6501
Tepepan, Xochimico
Mexico 23. O F

Tei: 905-676-4600
Hewlett-Packard Mexicana,
SA deCV

Ave. Constitucidn Na. 2184
Monterrey, N.L

Tel: 48-71- 32 48-71-84
Telex: 038-410

NICARAGUA
Robertg Tecdn G
Apartado Postal 689
Edificio Terdn

instr y P
Electronico de el Salvador
Bulevar de los Heroes 11-48
San Salvador

Tei: 252787

GUATEMALA

IPESA

Avemida La Reforma 3-48
Zona 9

Guatemala City

Tel- 63627. 64786
Teiex 4192 Teietro Gu

Tei: 25114, 23412 23454
Cable: ROTERAN Managua

PANAMA

Electrdnico Batboa. $.A
P.0. Box

Calle Samue! Lewis
Cuidad de Panama
Tei: 64-2700

Teiex: 3483103 Curunda.

Canaj 2one
Cable ELECTRON Panama

PERU

Compadla Electro Médica S.A
Los Flamencas 145

San Isidro Casilla 1030
Lima 1

Tel: 41-4325

Cable: ELMEO Lima
PUERTO RICO
Hewlett-Packard inter-Americas
Puerto Rico Branch Office
Calle 272,

No. 203 Urb. Country Club
Carolina 00924

Tel: (809) 762-7255

Telex: 345 0514

URUGUAY

Pablo Ferrando S.A
Comercial e Industrial
Avenida italia 2877

Casilla de Correo 370
Montevideo

Tel: 40-3102

Cable: RADIUM Maontevideo

VENEZUELA
gew!en»Packard Oe Venezuela

A
£.0. Box 50933
Caracas 105
Los Ruices Norte
Ja Transversal
Editicio Segre
Caracas 107
Tel: 35-00-11 (20 lines)
Telex: 25146 HEWPACK
Cable: HEWPACK Caracas

FOR AREAS NOT LISTED, CONTACT:

Hewlett-Packard
Inter-Americas

3200 Hillview Ave

Pelo Alto, Califorma 94304
Tel: {415) 493-1501

TWX: 910-373-1260

Cable: HEWPACK Palo Alto
Telex: 034-8300, 034-8493



EUROPE, NORTH AFRICA AND MIDDLE EAST

AUSTRIA
Hewilett-Packard Ges.m.b H
Handelskai 52

P.0.box 7

A-1205 Vienna

Tel: (0222) 351621 to 27
cable: HEWPAK Vienna
Telex: 75923 hewpak a

BELGIUM
Hewlett-Packard Benelux
SANV

Avenue de Cof-Vert, 1.
Groenkraaglaan)

-1170 Brussels
Tel: (02) 672 22 40
Cable: PALOBEN Brusseis
Telex: 23 494 paloben bru

CYPRUS

Kypronics

19, Greqonos & Xenopoulos Rd
P.0. Box 1152

cy- Nlcou-

Tel: 45628/29

Cable: KYPRONICS PANOEMIS
Teiex: 3018

CZECHOSLOVAKIA

Vyvojova a Provozni Zakladna
Vyzkumnych Ustavu v Bechovicich
CSSA-25097 Bechovice u Prahy
Tel: 89 93 41

Telex: 121333

Institute of Medical Bionics
Vyskumny Ustav Lekarskej Bioniky
Jedlova 6
CS-88346 Brati
Tel: 44-551/45-5¢

a-Kramere

ODR

Entwicklungslabor der TU Oresden
Forschungsmslilul Meinsberg
OCR-730

Waidheim/Meinsberg
Tel: 37 667

Telex: 112145

Export Contact AG Zuerich
Guenther Forgber
Schiegeistrasse 15
1040 Berlin

Tel: 42-74-12

Telex: 111889
DENMARK
Hewlett-packard A/S
Oatave] 52

DK-3460 Birkerod
Tel: (02) 81 66 40
Cable: HEWPACK AS
Telex: 37408 hpas dk
Hewlm Packard A/S

Cable: HEWPACK AS

FINLAND

Hewlett-Packard OY
Nahkahousuntie 5

PO Box 6

§F-00211 Helsinki 21

Tel: (90) 6923031

Cable: HEWPACKOY Helsinki
Telex: 12-1563 HEWPA SF

FRANCE
Hewlett-Packard France
Quartier de Courtaboeul
Boite Poslale No. 6
F-91401 Orn Cédex
Tel: (1) 90 25
Cable HEWPACK Orsay
Telex: 600048
Hewlett-Packard France
Agency Régionale

“Le Saquin”

Chemin des Mouilles
B.P. 1

F-69130 Ecully

Tel: (78) 33 81 25,
Cable: HEWPACK Eculy
Telex: 31 06 17

Hewlett-Packard France
Agence Régionale
Péricentre de la Cépiére
Chemin de Ja Cépiére, 20
F-31300 Toulouu-Le Mirail
Tel:(61) 40 1
Cable HEWPACK 51957
Telex: 510957
Hewlett-Packard France
Agence Régionale
Aéroport principal de
Marseille-Marignane
F-13721Marignane
Tel: (91) 89 12 36
Cable: HEWPACK MARGN
Telex: 410770
Hewlett-Packard France
Agence Régionale
Avenue de Rochester
1124

F 35014 Ronnu Cédex
Tel: (39) 3
Cable HEWPACK 74912
Telex: 740912
Hewlett-Packard France
Agence Régionale

74, Allée de la Robertsau
F-67000 Strasbourg
Tel (88) 35 23 20,21
Telex

Cable: HEWPACK STRBG
Hewiett-Packard France
Agence Régionale
Centre Vauban
201, rue Cotbert
Entrée A2
F-59000 Lille
Tel: (20) 51 44 14
Telex: 820744
Hewlett-Packard France
Centre d' Affaires Paris-Nord
Batiment Ampére
Rue de La Commune de Paris
8P 300

£-93153 Le Bisnc Mesnil Cédex
Tel: (01) 931 88 50

GERMAN FEDERAL
REPUBLIC

Hewlett-Packarg GmbH
Vertrigbszentrale Frankfurt
Bernerstrasse 117

Posttach 560 140

? ISO(OU Fr)lnklurl 56

Cable: HEWPACKSA Frankfurt
Tel: {0611) 50 04-1

Cable: HEWPACKSA Frankfurt
Telex: 04 13249 hptfmd
Hewlett-Packard GmbH
Technisches Buero Bablingen
Herrenbergerstrasse 110
0-7030 Bobll en Wiirttemberg
Tel: (0703

Cable: HEP KBbblmqen
Telex: 07265739 bbn
Hewlett-Packard GmbH
Technisches Buero Disseldort
Emanuel-Leutze-Str. 1 (Seestern)
0-4000 Du.nldo 1

Tel: (021

Telex: 085/86 533 bpdd d
Hewlett-Packard GmbH
Technisches Buero Hamburg
Wendenstrasse 23

0-2000 H-mburg 1

Tel (040% 24 13 93

Cable: HEWPACKSA Hamburg
Telex: 21 63 032 hphh d
Hewlett-Packard GmbH
Technisches Buero Hannover
Am Grossmarkf 6

D-3000 Hannover 91

Tel: (0511) 46 60 01

Telex: 092 3259

Hewilett-Packard GmbH
Werk Groetzingen
Ohmstrasse 6

0-7500 Karlsruke 41

Tel (0721& 69 40 06

Telex: 07-825707
Hewiett-Packard GmbH
Technisches Buero Nuremberg
Neumeyer Str. 90

0-8500 Nurember?

Tel: (0911) 56 30 83/85
Telex: 0623 860
Hewlett-Packard GmbH
Technisches Buero Minchen
Unterhachinger Strasse 28
ISAR Center

0-8012 Ottobrunn

Tel (069) 601 30 61/7
Cable: HEWPACKSA Munchen
Telex: 0524985
Hewlett-Packard GmbH
Technisches Buero Berlin
Keith Strasse 2-4

D-1000 Bertin 30

Tel: (030) 24 90 86

Telex: 18 3405 hpbin d

GREECE

Kostas Karayannis

08. Omirou Street

GR-Athens 133

Tel: 3237731

Cable: AAKAR Athens

Telex: 21 59 62 rkar gr

Ana%y\lcal Only
INTECO" G. Papathanassiou & Co

Marni 1

GR - Alhonc 103

Tel: 522 1915

Cable: INTEKNIKA Athens

Telex: 21 5329 INTE GR

Medical Only

Technomed Mellas Ltd

52 Skooufa Street

GR - Athena 135

Tel: 362 6972, 363 3830

Cable:ETALAK athens

Telex: 21-4693 ETAL GR

HUNGARV

Muszeruuyl 65 Méréstechnikai
Szolgalata

Lenin Krt. 67

1391 Budapest VI

Tel: 42 03 38

Telex: 22 51 14

ICELAND

Medical Only

Elding Trading Company Inc.
Hafnarhvoli - Trygg:

ITALY

Hewlett-Packard Itajiana S.p.A
Via Amerigo Vespucci 2
Casella postale 3645

1-20100 Milano

Tel: (2) 6251 (10 lines)

Cable: HEWPACKIT Milano
Telex: 32046

Hewlett-Packard Italiana S.p A
Via Pietro Maroncelli 40

(ang. Via Visentin}

1-35100 Padova

Tel: (49) 66 48 88

Telex: 41612 Hewpacki
Medical onh

Hewlett- Packard Italiana S.p A
Via d'Aghiardi. 7

1-56100 Pise

Tel: (050) 2 32 04

Teiex: 32046 via Milano
Hewlett-Packard Italiana $.0.A
Via G. Armellini 10

1-00143 Roma

Tel. (08) 54 69 6l

Telex: 61514

Cable: HEWPACKIT Roma
Hewlett-Packard taliana S.p.A
qusu Gluvannl Lanza

Tel 10!1) 682245/659308
Medicai/Calculators Only
Hewlett-Packard Italiana S.p.A
Via Principe Nicota 43 G/C
1-95126 Catania

Tel:(095) 37 05 04
Hewtett-Packard (taliana S.p. A
Via Amerigo Vespucci, 9
1-80142 Napoli

Tel: (081) 33 77 1
Hewlett-Packard Italiana S.p.A
Via E. Masi. 9/

1-40137 Bologna

Tel: (051) 30 78 87

KUWAIT
Al-Khaldiya Trading &
Contracting Co
0 Bol 830-Satt

Kuwaif

Tel: 424910 411726
Telex: 2481 areeg kt
Cable: VISCOUN
LUXEMBURG
Hewlett-Packard Benelux
SAMNV

Avenue du Col-Vert, 1,

1S-Reykjavik

Tel: 158 20

Cable: ELOING Reykjavik
IRAN

Hewlett-Packard Iran Ltd
No. 13, Fourteenth St.
Miremad Avenue

P.0. Box 4172419
IR-Tehran

Tel: 851082-7

Telex: 21 25 74 khrm ir

IRAQ
Hewlett-Packard Trading Co.
4/1/8 Mansoor City

hdad

ag

Tel: 5517827

Telex: 2455 hepairaq ik

Cable: HEWPACDAD,
Baghdad Iraq

IRELAND
Hewlett-Packard Ltd

King Street Lane

GB- WInnouh ,Wokingham
Berks. RG11 5AR

Tel (0734) 78 4774

Telex: 847178/848179

B-1170 Brussels

Tei: (02) 672 22 40
Cable: PALOBEN Brussels
Telex: 23 494

MOROCCO

Gerep

190, Bivd. Brahim Roudani
Casablsnca

Tel: 25-16- 75/25 90-99
Cable: Gerep-Casa

Telex: 23739

NETHERLANDS
Hewlett-Packard Benelux N.V
Van Heuven Goedhartlaan 121
P.0. Box

NL-1134 Amstelveen

Tel: (020) 47 20 21

Cable: PALOBEN Amsterdam
Telex: 13 216 hepa nl

NORWAY
Hewlett-Packard Norge A/S
Nesveien 13

Telex: 16621 hpnas n

POLAND

Biuro Informacji Techniczoej

Hewleti-Packard

U1 Stawki 2, 6P

00-950Warszawa

Tel: 395962/395187

Telex: 81 24 53 hepa pi

UNIPAN

Zaklad Doswiadczalny

Budowy Aparatury Naukowej

U1 Krajowe] Ra?y Narodowej 51,55

00-800 Warszawa

Tel 36190

Telex: 81 46 48

Zaklady Naprawcze Sprzetu
Medycznego

Plac Komuny Paryskiej 6

90-007 Lodz

Tel: 334-41. 337-83

PORTUGAL
Telectra-Empresa Técnica de
Equipamentos Eléctricos S.a.r.!
Rua Rodrigo da Fonseca 103
P O BOl 5

P-Li
Tel 1%) 68 60
Cable ELECTRA Lisbon

Telex: 12598

Medical only

Mundinter

lnlevcamblo Mundial de Comércio

Sa

Av A A.de Aqular 138

P.0. Box 2.

P- Lubon

Tel: (19) 53 21

Cable INTERCAMBIO Lisbon

RUMANIA

Hewlett-Packard Reprezentanta

Bd.N. Balcescu 16

Buchareat

Tel: 158023/138885

Telex: 10440

11.RY.C.

Intreprinderea Pentru
Intretinerea

Si Repararea Utilajelor de Caicul

B-dul prof. Dimitrie Pompei 6

Bucharest-Sectorul 2

Tel: 12 64 30

Telex: 11716

SAUDI ARABIA

Modern Electronic Establishment
K"E]g Abdul Am str.(Head office)
P

Te( 31 1 73~33220!
Cable: ELECTRA

P.0. Box 2728 (Service center)

Riyadh

Tel 62596-66232

Cable: RAQUFCO

SPAIN

Hewlett-Packard Espafiola. S.A
Jerez, Calle 3

E-Madrid 16

Tel:(1) 458 26 00 (10 lines)
Telex: 23515 hpe
Hewlett-Packard Espafiola, S.A
Milanesado 21-23
E-Barcelona 17

Tel: (3) 203 6200 (5 lines)
Telex: 52603 hpbe e

Hewlett-| Packam Espaﬁola S.A
Av Ramdn y

Emhcm Sewlla planla 9,

Tel 64 44 54/56

Hewlett-Packard Espafiola S.A
Edlﬂcno Albla n7:

Tel 23 63 06/23 82 06

Calculators Only

Hewlett-Packard Espafiola S A

Eran Via Femando El Catdiico. 67
v

Tel 326 67 28/326 8555

SWEDEN
Hewlett-Packard Sverige AB
Enighetsvagen 1-3

Fack

$-161 20 Bromma 20

Tel. (08) 730 05 50

Cable. MEASUREMENTS
Stockholm

Telex: 10721

Hewlett-Packard Sverige AB

Ostra Vintergatan 22

$-702 40 Orebro

Tel: (019) 14 07 20

Hewleti-Packard Svenge AB

Frotallsgatan 30

$-421 32 Vastra Frélunda

Tet: {031) 49 08 50

Telex: 10721 Via Bromma Office

SWITZERLAND
Hewlett-Packard (Schweiz) AG
Zircherstrasse 20

Box 307
CH-8952 Schlieren-Zurich
Tel: (01) 730 52 40i730 18 21
Cadle HPAG CH
Tejex: 53933 hpag ch
Hewlett-Packard (schweiz) AG
Chéteau Bloc 19
CH-1219 Le Lignon-Geneva
Tel: {022) 96 03 2
Cable: HEWPACKAG Geneva
Telex: 27 333 hpag ch

SYRIA
Medicai:Calculator only
Sawah & Co

Place Azmé

B.P. 2308
SYR-Dsmascus

Tel: 16367. 19697, 14268
Cable” SAWAH. Oamascus

TURKEY

Legakom Enqmeennq Bureay
Beyoglu

TR-Istanbul

Tel: 49 40 40

Cable: TELEMATION Istanbul
Telex: 23609

Medical only
EMA

Muhendislik Kollekiif Sirketi
Adakale Sokak 41/6
TR-Ankara

Tel: 175622

Analytical only

Yilmaz Ozyurek

Milli Mudafaa Cad No. 16/6
Kizilay

TR-Ankara

Tet: 2503 09

Telex: 42576 ozek tr

UNITED KINGDOM
Hewlett-Packard Ltd

King Street Lane
GB-Winnersh, Wokingham
Berks. RG11 5AR

Tel: {0734) 78 47 74

Cable: Hewpie London
Telex:847178/9

Hewlett-Packard Lid
Trafaigar House.
Navigation Road
Altrincham
Cheshire WA14 1NU
Tel: (061) 928 6422
Telex: 668068

Hewlett-Packard Ltd
Lygon Court

lereward Rise
Uudley Road
Halea
West Mldlands B62 8S0
Tel: {021) 550 9911
Telex: 339105

Hewlett-Packard Ltd
Wedge House

799. London Road
GB-Thornton Heath
Surrey CR4 6XL

Tel {01) 684 0103:8
Telex: 946825

Hewlett-Packard Ltd

0 Makro
South Service wholesale Centre
Wear Industrial Estate
Washington
GB-New Town. County Durham
Tel: Washington 464001 ext 5758

Hewlett-Packard Lid

10, Wesley St
GB-Castleford

West Yorkshire WF10 1AE
Tel' (09775) 50402

Telex: 557355

Hewlett-Packard Ltd
). Wallace Way
GB- Hilchin

Her

Te\ {0462) 52824:56704
Teiex: 825981

Hewlel-Packard Ltd

2C. Avonbeg Industrial Estate
Long Mile Road

Dublin 12

Tel' Oublin 509458

Telex: 30439

USSR

Hewlet1-Packard

Representative Office USSR
Pokrovsky Boulevard 4:17-KW 12
Moscow 101000

Tei:294-2024

Telex: 7825 hewpak su

YUGOSLAVIA
Iskra-standard/Hewlett-Packard
Miklosiceva 38/V|

61000 Ljubljal

Telb: 31 55 9’32 1674
Telex: 31583

SOCIALIST COUNTRIES

NOT SHOWN PLE,

CONTACT:

Hewlett-Packard Ges.m b H
0. Box 7

A-1205 Vienna, Austria

Tel: (0222) 35 16 21 to 27

Cable: HEWPAK Vienna

Telex: 75923 hewpak a

MEDITERRANEAN AND
MIDDLE EAST COUNTRIES
NOT SHOWN PLEASE CONTACT:
Hewilett-Packard S.A
Mediterranean and Middle

East Operations

35, Kolokotroni Street

Platia Kefallariou

GR-Kifissia- Athens. Greece
'{e: 6030337/359/429

G

Came HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED CONTACT
Hewilett-Packard S.A

7, rue du Bois-du-Lan

0x

CH-1217 Meyrin 2 - Geneva
Switzerland

Tel: (022) 82 70 00

Cable: HEWPACKSA Geneva
Telex: 2 24 86

UNITED STATES

ALABAMA

8290 Whitesburg Dr., S.E
P.0. Box 4207
Huntsville 35802

Tel: {205) 881-4591
Medical Only

228 W_ Valley Ave.,
Room 220

Birminghnm 35208
Tel: (205) 942-2081/2
ARIZONA

2336 E Maqnolla St
Phoenix

Tet: (602} 244 1361
2424 East Aragon Rd
Tucaon 85706

Tel: (602) 294-3148
“ARKANSAS
Medical Service Only
P.0. Box 5646

Brady Station

Little Rock 72215
Tel (501) 376-1844

CALIFORN

1430 East Dranuemorpe Ave
Fullerton 92631

Tel |714| 870-1000

3939 Lankershim Boulevard
North Hollywood 91604
Tel (213) 877-1282

TWX: 910-499-2671

5400 Wes! Rosecrans Blvd
P.0. Box 92105

World Way Pastal Center
Los Angeles 9

Te): (213) 970-7500

"Loa Angelas

Tel: (213) 776-7500
3003 Scott Boulevard
Santa Clara 95050

Tel' (408) 249-7000
TWX: 910-338-0518

"Rid
Tel |9’c| 446-6165

646 W North Market Blvd
Sacramento 95834

Tel: (916) 929-7222
9606 Aero Orive

P.0. Box 23333

San Diego 92123

Tel: (714) 279-3200

COLORADO

5600 South Ulster Parkway
Englewood 80110

Tel (303) 771-3455

CONNECTICUT
12 Lunar Drive
New Haven 06525
Tel: (203) 389-6551
TWX: 710-465-2029

FLORIDA

P.0. Box 24210

2806 W. Oakland Park Bivd
Ft. Laudardale 33311
Tel: (305) 731-2020
“Jackaonville
Medical Service ont

Tel: {904) 398-066!
P.D. Box 13910

6177 Lake Elienor Dr
Orlando 32803

Tei: (305) 859-2900
P.0. Box 12826
Penaacola 32575

Tel: (904) 476-8422

GEORGIA

P.0. Box 105005
Atlanta 30348

Tel (404) 955-1500
TWX:810-766-4890

Medical Service Onty
Augusta 30903
Tel 8504) 736-0592
P.0. Box 2103

Warner Robina 31098
Tel: (912) 922-0449

HAWAII

2875 So. King Street
Honolulu 96814
Tel (808) 955-4455
Telex: 723-705

ILLINOIS

5201 Toltview Dr

Rolling meadowa 60008
Tel: (312) 255-9800

TWX: 910-687-2260

INDIANA

7301 North Shadeland Ave.
Indianapolis46250

Tel: (317)842-1000

TWX: 810-260-1797
1OWA

2415 Heinz Aoad

lowa City 52240

Tei: (319) 338-9466

KENTUCKY

Medical Only

Atkinson Square

3901 Atkinson Or.,

Suite 407 Atkinson Square
Louiavllie 40218

Tel: (502) 456-1573

LOUISIANA

P.0 Box 840

3229-39 Wiiliams Boulevard
Kenner 70063

Tel: (504) 443-6201

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel' (301) 944-5400
TWX. 710-862-9157

2 Choke Cherry Road
Rockville 20850

Tel: (301) 948-6370
TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Ave
Lexington 02173
Tei: (617) 861-8960
TWX: 710-326-6904

MICHIGAN

23855 Research Orive
Farmington Hills 48024
Tel: {313) 476-6400

724 West Centre Ave
Kalamazoo 49002

Tel: (606) 323-8362

MINNESOTA
2400 N. Prior Ave
St. Paul 55113
Tet: (612) 636-0700

MISSISSIPPI
“Jackson

Medical Service oglg
Tel: (601) 982-93

MISSOURI

11131 Colorado Ave
Kanaas City 64137
Tel: (816) 763-8000
TWX: 910-771-2087
1024 Executive Parkway
St. Louia 63141

Tel: (314) 878-0200

NEBRASKA
Medical Onl

7171 Mercy Road
Suite 110

Omaha 68106

Tel: {402) 392-0948

NEW JERSEY

W. 120 Century Rd
Paramua 07652

Tel 1201& 265-5000

TWX: 710-990-4951
Crystal Brook Professiona)l

Bullqu
ontown 077

Tel l?[]l) 542 1384

NEW MEXICO

P.0. Box 11634

Station E

11300 Lomas Bivd.. N.E
Albuguerque 87123
Tel (505& 292-1330
TWX 910-989-1185

156 Wyatt Orive

Las Cruces 83001
Tel: (505) 526-2484
TWX: 910-9983-0550

NEW YORK

6 Automation Lane
Computer Park

Albany 12205

Tel: {518) 458-1550
201 South Avenue
Poughkeapaie 12601
Tel: (314) 454-7330
TWX: 510-253-5981
650 Penn(on H||I Office Park
Fairport

Tel !’716 223 9950
5858 East Molloy Road
Syracuse 13211

Tel (315) 454-2486
TWX: 710-541-0482

1 Crossways Park West
Woodbury 11797

Tel: (516) 921-0300
TWX: 710-990-4951

NORTH CAROLINA
P.D. Box 5188

1923 North Main Street
High Point 27262

Tel: {(919) 885-8101

OHIO

16500 Sprague Road
Clevelsnd 4413

Tel (216) 243- 730[]
TWX: 810-423-9430
330 Pvuqress Rd
Dayton 45

Tel {513) 859 8202
1041 Kingsmill Parkway
Columbus 43229
Tel: (614) 436-1041

OKLAHOMA

P.0. Box 32008
Oklahoma City 73132
Tei: (405) 721-0200

OREGON

17890 SW Lower Boones
Ferry Road

Tualatin 97062

Tel: (503) 620-3350

PENNSYLVANIA

111 Zeta Drive

Pittsburgh 15238

Tel: (412) 782-0400

1021 8th Avenue

King of Prussia (ndustrial Park
King of Pruaaia 19406

Te) ?2|5| 265-7000

TWX: 510-660-2670

SOUTH CAROLINA
6941-0 N. Trenholm Road
Columbia 29260

Tel: {803) 782-6493

TENNESSEE
"Knoxvilie
Medical Service only
Tel: (615) 523-5022

3027 Vanguard Dr
Director’s Plaza
Memphis 38131
Tel: (901) 346-8370

Nashville
Medical Service only
Tel' (615) 244-5448

TEXAS

P.0 Box 1270

201 E Arapaho Rd

Richardson 75080
Tel' {214) 231-6101

10535 Harwin Or

Houston 77036

Tel: (713) 776-6400

205 Billy Mitcheil Road
San Antonio 78226

Tel: (512) 434-8241

UTAH

2180 South 3270 West Streel
Salt Lake City 84119

Tel: (801) 972-4711

VIRGINA

P D. Box 12778

No. 7 Koger Exec. Center
Suite 212

Nortolk 23502

Tel:(804) 461-4025/6

P.0 Box 9669

2914 Hunuar; Springs Road
Richmond 23228

Tel (804) 285-3431

WASHINGTON
Bellefield Otfice Pk
1203-114th Ave SE
Betievue 98004

Tel" (206) 454-3971
TWX. 910-443-2446

“WEST VIRGINIA
Medical;Analytical Only
Charieston

Tel' (304} 345-1640

WISCONSIN

9004 West Lincoln Ave
West Allis 53227

Tel: (414 541-0550

FOR U.S. AREAS NOT LISTED:
Contact the regional oflice

nearest you: Atlanta. Georgia

North Hollywood, Califorma

Rockville, Maryland. Rolling Meadows.
(finots. Thewr compiete

addresses are listed above

“Service Only 1478
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a

A instruction

Activate All Units

Activate Selected Unit
Alarm clock mode
Appendix

Assigning ports

Automatic port assignments

b

B instruction
Battery charging
Bypass Self Test

C

C instruction
Cable, external

Chapter 1: Clock Operations

Subject Index

d

D instruction
Delay

Delimiters

Direct /O Codes

Display Real Time Subroutine

=30

5,27

E instruction

Enabling interrupts
Enabling output lines
12 Error code
2 Error Decoding Subroutine

European date format

12

External:

/70

Line codes

10
13,14 F instruction
1 Fast initialize

Chapter 2: Option 100 Cable Operations 13

Chapter 3: Utility Programs 15

Clearing counters 10

Code: g
Error 18,25
External input 26 ; ;
External output 14,26 G instruction
Missed interrupt 26
Status 26
Trigger .25

Combining Match, Delay, and Period 6,7,29

Command set 21

Controlling timing / counting units

Counter value request
Counting Milliseconds

5,6,10 H instruction
10 Halt All Units
9 Halt Selected Unit

37

10
5,6,28

13,14

10,25
18

13,14
14,26



Index

ol o

I instruction
1/0:

Codes

Input lines

Output lines
Input from cable
Input port assignment
Instruction set
Interface Status
Interface Status Codes
Interrupt:

After delay

Code

On match

Periodic

Service
Interrupt Instructions
Interrupt Service Routine

1

L instruction
Lines, [/ O

M instruction

Matching a real time
Millisecond timing
Missed interrupt

n

N instruction

O

O instruction

Output mask

Output port assignment
Output to cable

14,26

13,14
13
4,27
21

12

26

11,25

19

19

13,14
13

13

14
4,27
13,14

P

P instruction

Periodic interval

Port assignments

Program Debugging Hints
Program Timing

Pulse External Output Lines

R instruction

Read External Input Lines
Real Time Information
Real time, setting
Request Real Time
Request Value

Reset counting unit

S

S instruction
Self test, bypass
Servicing interrupts
Set Interrupt Subroutine
Set Real Time
Set Real Time Subroutine
Setting the clock
Starting timing / counting units
Status and Control Codes
Status and Control Instructions
Stopping timing / counting units
Stopwatch mode
Subroutine:

Display time

Error decoding

Interrupt service

Set interrupt

Set time

T instruction
Time:
Delay
Interval
Match
Read
Set

8,9
4,27

18
13

12
19
17
15

5,6
25

5,6
9,10

16,17
20

17
15

11

Wb 00



TIMEOUT errors 30
Timing Units 4
Timing/ counting unit control 456,10
Trigger code 11,25

u

U.S. date format 3
Unit Clear 10
Unit specifier(U instruction} 4,5,7,8,10,27
Unit State Control 5
Unserviced Interrupt Code 11

V

V instruction 10
Value request, counter 10

W

W instruction 11

Z

Zeroing counters 10

Index
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Your Comments, Please...

Your comments assist us in improving
the usefulness of our publications; they
are an important part of the inputs used
in preparing updates to the publica-

tions.

Please complete the questionnaire, fold
it up and return it to us. Feel free to
mark more than one box to a question
and to make any additional comments.
If you prefer not to give us your name
just leave the last part, name and ad-
dress, blank. All comments and sugges-

tions become the property of HP.
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




